Electron microscopic evaluation of brain edema in rabbits with galactosamine-induced fulminant hepatic failure: ultrastructure and integrity of the blood-brain barrier.
Brain edema is a major complication of fulminant hepatic failure and is responsible for death in a large percentage of patients. We previously demonstrated the progressive accumulation of water in grey matter areas of the brain in the rabbit with galactosamine-induced fulminant hepatic failure. We now report the electron microscopic morphology of the brain in the same model of acute hepatic failure following the intravenous injection of horseradish peroxidase, an intravascular tracer which forms an electron-dense reaction product. Rabbits with both mild and severe encephalopathy had normal blood pressures and blood gases at the time of study. Fixation of brain tissue was obtained by whole-body perfusion. Marked swelling of the cytoplasm, perineuronal and perivascular processes of astrocytes were noted in cortical gray, but not white, matter areas; the other cellular components of the brain had normal morphology. Capillary endothelial cells were normal, and there was no evidence of horseradish peroxidase in endothelial cell vesicles, basement membranes or the brain parenchyma, suggesting that the blood-brain barrier was impermeable to large molecules. Histologic evidence of brain edema is seen in this model, with swelling of astrocytes as the primary manifestation of the accumulation of water. Damage to astrocytes or inhibition of their function may contribute to the pathogenesis of hepatic encephalopathy in this model.